Mechanical stress is required for high-level expression of connective tissue growth factor.
We used gene array technology to analyze differences in gene expression between mechanically stressed and relaxed fibroblasts. A number of stress-responsive genes that showed a two- to sixfold difference in their relative expression were identified. Connective tissue growth factor (CTGF) was among those genes that showed the most striking up-regulation by mechanical stress. Its regulation occurred at the transcriptional level and was reversible. A new steady state level of CTGF mRNA was reached within less than 6 h after stress relaxation. Mechanical stress was absolutely required for sustained high-level expression; TGF-beta, which is also known to stimulate CTGF synthesis, was not sufficient on its own. Experiments with specific inhibitors suggested that a protein kinase and a tyrosine phosphatase were involved in the transduction of the mechanical stimulus to gene expression. Since CTGF controls the synthesis of several extracellular matrix proteins, it is likely that this growth factor is responsible for the increased synthesis of collagen I and other matrix proteins in stressed fibroblasts.